In the normal subject repeated light tapping over the glabella produces reflex blinking of both eyes. This phenomenon, first described by Overend (1896) , has been called the glabella tap sign, the nasopalpebral reflex, the orbicularis oculi reflex, and the blinking reflex; it has been studied by Wartenberg (1945) and by Rushworth (1962) . Electromyographic studies (Kugelberg, 1952) demonstrated that this reflex has two components-an initial proprioceptive (myotatic) reflex and a later nociceptive (defence) reflex. Rushworth (1962) has suggested that, where proprioceptive and avoiding reactions are exaggerated, both components of the glabella tap might be accentuated.
A positive glabella tap sign has been used by some neurologists as an early indication of Parkinsonism.
In this context however the value of this sign is not widely appreciated. One of the few references is that of Garland (1952) who states 'among the earliest physical signs are those involving the eyes, ... infrequent or absent blinking except on tapping the glabella. This latter is perhaps the most constant and certainly the most characteristic sign. On tapping the glabella both eyelids blink in time with the tapping, whether this be slow or fast, and this blinking will continue indefinitely; the normal person will only blink after the first few taps. For all practical purposes this physical sign is diagnostic of the Parkinsonian state'. However the sign has never been carefully evaluated in a large series of patients with Parkinsonism and with other intracranial diseases.
The present study is an attempt to assess the clinical usefulness of this physical sign and in particular to consider whether or not it has any specificity for Parkinsonism. In the course of this study we have been able to identify a group of patients with destructive cerebral pathology of diverse origins, some of whom on careful scrutiny displayed evidence of secondary Parkinsonism. The significance of the glabella tap sign, of secondary Parkinsonism, and of their radiological and pathological correlates are considered. 50l METHODS An unselected series of consecutive patients admitted to the combined neurological-neurosurgical ward at the Hull Royal Infirmary were examined for the presence of the glabella tap sign. To increase the number of patients with Parkinsonism, new out-patients with this diagnosis were included in the study. The ward patients included those with intracranial diseases of all types, and patients with extra-cerebral illness were included as controls. Additional controls were -obtained by examining healthy doctors, nurses and auxiliary workers in the hospital. Each subject was examined independently by three observers. The sign was recorded as being positive, borderline, or negative. Where there was any disagreement the three observers re-examined the subjects together and a final judgment was recorded. The sign was elicited by light tapping with the index finger over the glabella region of the forehead and over the bridge of the nose. Care was taken to avoid reflex blinking from visual threat by ensuring that the examiner's hand was held above the patient's eyes, the finger pointing downwards. A normal response consists of up to five blinks following repeated tapping, further blinking stopping at this point despite continued tapping. The rate of tapping is some importance; some patients continuing to blink if the tapping was slow (two per second), but ceasing to do so with faster rates (greater than five per second). The vast majority of patients clearly fell into positive and negative groups. In a small proportion of cases the result was judged to be borderline; in these patients blinking continued on slow tapping up to 10 times and then stopped, or stopped when the speed of tapping was increased to more than five per second (Fig. 1) .
All patients were subjected to a detailed neurological examination, and contrast radiology or pathological study was performed if clinically indicated, and in this way provided more accurate information about the size, site and nature of the cerebral lesion. 50 years in males and 51 years in females; the mean age of those with extracranial lesions was 46 in males and 45 in females. In the control subjects the mean age was 34 in males and 27 in females. The incidence of a positive sign in patients with extracranial disease (14) and controls (10) was very similar, and these two groups were therefore combined under the heading of controls. Table II shows that in those with intracranial disease the glabella tap sign was positive in 33 patients, borderline in two patients, and negative in 41 patients. In the control group the sign was borderline in one patient and negative in 23 patients.
RESULTS
The reliability in eliciting the glabella tap sign is illustrated in Table III , which shows the correlation achieved by three independent observers. In those with intracranial disease there was complete agreement in 67 (88%) instances and disagreement in nine (12%) instances. In the control group, agreement was achieved in all 24 patients. As this study progressed the amount of disagreement diminished, so that, in the last 20 patients studied, complete agreement was obtained by all three observers.
In those patients recorded as borderline, the observer differing from the other two recorded a positive result in four instances and a negative result in four instances. This shows that there was no particular tendency towards false positive or false negative results.
Theresults in patientspresenting with Parkinsonism and in those with other cerebral disorders are shown in Table IV . This demonstrates that in Parkinsonism the glabella tap sign was almost always positive, and was negative on only one occasion. It should be Davidoff and Dyke (1946) . In all our patients there was ventricular dilatation as seen in abnormal values for measurements D and E (Figs. 2 and 3). Excessive pools of subarachnoid cortical air were seen when this area was adequately visualized. Full blood count, ESR, radiographs of chest and skull, and numerous investigations for metabolic disorders were within normal limits. The lumbar CSF pressure was 110 mm and the CSF protein was 10 mg/ 100 ml. An attempted lumbar air encephalogram was unsuccessful, air failing to enter the ventricular system. An air and Myodil ventriculogram showed enormous dilatation of both lateral and the third ventricales. With reference to Figs. 2 and 3 and Table 6 the measurements of the parameters -, C, D, D, and F were grossly abnormal. There was a partial stenosis of the aqueduct, which had been responsible for a low pressure, occult hydrocephalus.
A ventriculo-atrial shunt was performed with a low pressure valve. After this procedure the patient made a dramatic recovery with an almost complete reversal of the dementia, and with abolition of his incontinence and inability to walk. Three months later the patient was in excellent health, could walk unlimited distances, and was returning to work. The glabella tap sign had disappeared. CONCLUSION (1) Low pressure occult hydrocephalus which had produced dementia, gait apraxia and incontinence. (2) (Kugelberg, 1952) . However, in a small proportion of normal individuals the afferent pathway lies in the seventh cranial nerve (Rushworth, 1962) . The efferent fibres are carried by the facial nerve.
It has been shown that the initial response is myotatic in nature. It has a short latency (15 msec), there are no latency fluctuations, its amplitude is fixed, it has a low threshold, and the reflex shows synchrony. These observations favour the suggestion that this a proprioceptive reflex (Wartenberg, 1945; Kugelberg, 1952; and Rushworth, 1962) . The second component is a defensive response which has a variable latency and is asynchronous. The response to a second stimulus tends to result in a shorter latency and a higher amplitude, which suggests that this is a response to a potentially painful stimulus or an avoiding reflex, and hence has arisen the term 'nociceptive reflex' (Kugelberg, 1952) . In a normal individual this reflex characteristically habituates, becoming a response of increasing latency and decreasing amplitude; for clinical purposes in a normal person there is no response to repeated glabella tapping after the first four or five stimuli.
In Parkinsonism both proprioceptive and nociceptive reactions are exaggerated, and both components of the response to glabella tap are very large and of long duration. However, the more characteristic response is the absence of habituation of the nociceptive reflex. The clinically positive glabella tap reflex is shown electromyographically to be due to the persistence of the nociceptive response which on repeated tapping on the glabella does not fatigue. It has an identical latency in a particular patient even up to the fiftieth or hundredth stimulus, though the amplitude of the response may be somewhat reduced (Rushworth, 1962) .
DIAGNOSTIC SIGNIFICANCE OF THE GLABELLA TAP SIGN
The clinical use of the glabella tap sign in the diagnosis of Parkinsonism and extrapyramidal disorders has attracted little attention. Guillain et al. (1924) found this sign to be constant in all cases of postencephalitic Parkinsonism, but absent in disseminated sclerosis, thalamic, hypothalamic, and pseudobulbar syndromes. Rushworth (1962) found a positive sign in all 19 cases of paralysis agitans examined electromyographically.
In the present series there were 20 cases of Parkinsonism. The glabella tap sign was negative in one, borderline in another one, and unequivocally positive in 18 of the 20 patients. The majority of these patients, referred for consultation, were in the early stages of Parkinsonism, and our experience suggests that this sign is particularly useful in the early diagnosis of Parkinsonism when other signs are minimal.
It was felt important to assess the specificity of the glabella tap sign, and for this purpose 56 patients with unselected cerebral lesions were examined. The glabella tap sign was positive in 13, and borderline in one. In these patients there was invariably a gross and widespread cerebral pathology such as presenile dementia with gross cerebral atrophy, severe cerebral anoxia, suppurative encephalitis, severe head injury, and cerebral tumour. The occurrence of a positive sign showed most correlation with the anatomical extent of the lesion. There was no definite relationship between a positive glabella tap and the site of the lesion, nor with any specific type of pathological process.
It is evident that the glabella tap sign may be positive in patients who do not have any other signs of Parkinsonism. This emphasizes the point that the avoiding reflexes may be exaggerated not only in disorders of the extrapyramidal system but also in other intracranial diseases. It is also clear that a positive glabella tap in patients presenting with extensive cerebral lesions of diverse aetiology may be an indication of early Parkinsonism. In these cases it occurs as a symptom of the primary cerebral pathology, and therefore the sign is not specific for Parkinson's disease.
SIGNIFICANCE OF GLABELLA TAP SIGN IN ORGANIC
BRAIN DISEASE A small but significant number (eight out of 56) of patients with organic cerebral disease showed definite evidence of Parkinsonism. It should be stressed that this was never the dominant clinical feature, and could be easily overlooked unless specific attention was paid to these features. In detecting these signs, the glabella tap reflex was most valuable.
Inspection of Table V Davidoff and Dyke (1946) . From our results we have found that the diagonal measurement of the frontal horn of the lateral ventricle (D) appears to be the most reliable of the criteria we have examined (Fig. 2) . The next most reliable measurement appears to be the maximal transverse measurement of both lateral ventricles (C) in the A-P projection. This latter measurement correlates fairly well with measurement E in Fig. 3 , which is the distance from the foramen of Monro vertically to the roof of the lateral ventricle in the lateral projection.
It is not claimed that these criteria are satisfactory, but they do provide measurements which approximate to the ventricular size. We have tried to correlate these results with the clinical severity of the Parkinsonism in the patients studied. There seems to be a trend in which the greater the degree of cerebral atrophy and consequent ventricular enlargement the more frequent and more severe are the stigmata of the Parkinsonian syndrome (Tables V and VI) .
Of (Wartenberg, 1945; Garland, 1952) in which it is rarely absent. Conversely, to prove that a positive sign in isolation is a prophecy of later Parkinsonism would necessitate a careful prospective follow-up study, which to our knowledge has never been undertaken.
Secondly, to regard a positive glabella tap sign as a non-specific sign, common to any destructive cerebral lesion of considerable size, and indicating the release of a primitive developmental reflex. This is the view which we think is most tenable, but it does fail to explain the remarkable correlation with Parkinson's disease--even in its early stages. The reasons supporting this hypothesis require further explanation.
The glabella tap reflex is probably identical with the nasopalpebral, and orbicularis oculi reflex (Wartenberg, 1945) . It is closely akin to the reflex blepharospasm found for a few days in newborn infants, and in all premature infants in whom it may persist for up to six months (Fisher, 1963) . In the 21-5 cm foetus Minkowski (cited by Fisher, 1963) observed a reflex contraction of the orbicularis oculi in response to touching the inner canthus of the eye. The primitive nature of the reflex as a normal accompaniment of the developing nervous system is not in doubt. Its appearance in acquired disease of the nervous system can be considered as a release phenomenon in the Jacksonian sense of the term. As a positive phenomenon it may be thought to reflect a disturbance of frontal lobe function (Denny-Brown, 1956 ). Our results strongly support this hypothesis, because extensive and diffuse brain damage was the one finding common to all 15 patients with a positive glabella tap sign. As stated earlier, if one type of pathology was significantly more frequent than any other it was that of cerebral atrophy of a diffuse type as exemplified by Alzheimer's disease.
It is of interest that in an independent, but similar, study Paulson and Gottlieb (1968) have recently reported the reappearance of other developmental reflexes in 85 aged and demented patients. The incidence of these reflexes varied from 7 % to 53 %.
In order of frequency, the abnormal patterns elicited were reflex sucking, snout, gegenhalten. palmomental, grasp, and comeomandibular reflexes, The glabella tap reflex was not described in this paper. The findings of Paulson and Gottlieb (1968) arecomplementary to our own results, and we suggest that the finding of a positive glabella tap reflex should be considered as an important but nonspecific sign of extensive structural damage to brain tissue. Why it should appear in Parkinsonism in the absence of cerebral atrophy remains unknown, but it is possible that this occurrence represents an enhanced proprioceptive and avoiding response which are recognized phenomena of basal ganglia disorders (Denny-Brown and Chambers, 1958) . If this is the correct explanation, then we are able to recognize two distinct factors which may determine a positive glabella tap sign. First, the release of a primitive reflex by diffuse cerebral damage, and, second, the enhancement of proprioceptive and avoiding responses which complicate degenerative lesions of the globus pallidus and substantia nigra.
SUMMARY
The glabella tap reflex has been studied in 100 patients. Twenty 
